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[0001] 

[0 0 0 2] 

(Metal Oxide Semiconductor I ^JS^<bt»4^2»#) M^'^y ^ ^mi-:^^^m^fi 
rv>^o MOSm^^y ^mi^li. mx.l:£. LC-VCO (Voltage controlled 

Oscillator I ms.um^mm <7)§^mm'^^<^mmi>zmm^fix\^^^o 

[0 0 0 3] 

0 4 (a) jb^ (c) (i. 'i^^(DMo sm^^y ^ ^miri:m^tz^mi$-mmm 

^^m7jk-rmMmX$)'0 . (a) {iM0SM<7)Nf-^^^;i/h^>vXr^^^L 
. (b) (iMO SMOP^^;^;u h 7 ^ ^r^L. (c) (iMOSM^^'^^' 

^^T-^^-To 1214 (a) 7!;M (c) C^i-#^i^(±. l^-<^)^#^^*«Illi^^ 
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#M 2 0 0 3 - 1 0 6 1 1 8 V : 2/ 

4 (a) 7b^ (c) tl^i-idH. ^<7)^##:*milIiE&^SlC:fov^T(i. 

S u b<7)^Mt;. MO SMON^-v h^>v^:5' K M0SM<7)P^-V 
[0 0 0 4] 

1114 (a) liZTj^-tXoiZ, N^^r^>;W h ^ ^vX^J' HCiDV>T{±. PM^'ISP 

5 u bO^MtcP •>^>'^PW 1 75^^ffM$tLrv^.z>o ^(DP ^J^)VPW 1 {Zli, P 

l±ti{ir- h^ltM4 7&^'?gfig;$itLT</>^o ^- h^^)^4 {iMx.{^v'; 3>m 
h IfeltM 4 ± (i . 1^0 ^ >; v 3 > ^ - > i^r' $ iLTffM $ tifz Y- h 
, P'>j:-;UPW1 <7)^®tC:fett'i>r- hm^5 =&$fetf 2 ^r^co^itt^ti. n 
[0 0 0 5] 

Mi;^ P't7ai;i/PWl O^MH^lt-Sr- bm@5<7)ii:Tit3&mcn+J(£tJ[^ 
i;RJfN2 75-'bSI|!gL7t^ittl{i. p +fetJ:^^P 1 tL-Cv^<5>o M 

Hi/c. PM^ISP S u bco^Mt^istt^ P -^i^l/PWl T^i^fM^tL-Cv^^-v^fl 
it<7)-S|Sic{i. p +t!£;tS:flitP 2 T&^^f^^^ tiTv^^o p +K:tS:fI«P 1 ;?5:LKP 2 
Icisv^-Cfi. PM^^tJt LTM^f^B (^i<n >65^ftA^ tiTv^^o -etT. 
n+*£t5:^itN 1 (iV->?.)Si=-V s llC^^^tL. n+*£tS:^itN2{±Kl/^:^ 
5SgT-V d 1 ti^^^^ti. hSM5 hiSSTV g 1 tc^^$;}x. p+^tS: 

[0 0 0 6] 

i/c. 1114 (b) tr^i-J:9t^, P^-r;^;u h 2 tcisv^-cti. PM 

S^P S u b<7)^®t;N'^7J:.;i^NWl ;6^^ffM^tlTv^^o «1<7)N J^;VNW 1 
ti. NM^Mt^h LT^Jx.(^P 75^^aAS>aTV^^o iT'c. ^<7)N -^o:-;!/ 

NWl±tC(i'5^- h^^M4«^^^nTV^^o Z.(n>Y- h^^!14(±N^^^-« 
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ffM^^tLTV^^o Z<Dy~ YmU5 It. m4 (a) ti^i-N^^^^;u h ^ > 
1 (^r- hm^S .hl^Bf lcffM^n;'j^(7)-t:-^)^o tfz. PM*^PSubO 

J£MitP 3^LKP 4 ic43V>T{i. PM^M^.!: LT0Ox.{S^B (^i<n>) 7&^^-/iA 
[0 0 0 7] 

SEtC, N'!7a:.;i'NWl O^MJCistt-^r- b «^ 5 <7)ii:TJ^jife?/tl p +Jj£ltfM 
itP 3:5:C/P 4;^^c>g|P«L7t:fIittC(i. n +?mfIJtN 3 /O^'m^tLTv^^o M 
IZttz. PM^UP S u bO^Mtwi3lt^N'>J^;WNWl ;6^^ffM$tLTv>i&v^^ 
m<D-mzii. p+*m^itP 5«^fiK^tLrv>^o -e-L-C. p+J£t5:^^P3 
{± V-j:^^T-V s 2 tc^M^ti. p +Jd:t!!:^itP 4 (± Kl^^ >)^T-V d 2 «^ 
^tL. h«^5 hj^TV g 2 tc^Ji^^tL. n +i£f^fIitN 3 (im?il.m 

OS h^>v>^^=^ffMLTv^T^ iv^o 
[0 0 0 8] 

Mtc. 1114 (c) IZyr^-rx^iz. >^'^'7^ 3l,zi5\,^xU. PM*^PS 

u b<?)^®lCN't7J:.;l/NW2 7&^B^^tLTi/^-i>o ^<7)N J-^WNW 2 (±. 1114 ( 
b) IC^i-p-^^^wW h ^ ^vX^J' 2 <^N'^Ji;i/NW 1 tm^Klf^f&^tlfzii(D 

•^^^wi/ h ^ 1 :s.c/p^-^^;i/ h ^ ^v^^j' 2 or- h^^iE4 tmw 
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4 (a) l,z^-t'N'^X^-)^h^>i^^^^ l<Dy- hMM5, ^.^"^1114 (b) tc^ 
i-p^-V^-^^W h 7 2<7)>>-'- hm^5 t|5lB^tCff^^^n/c^<7)T*^>l>o S 

^^tlTv^^o ^<7)n+t£tfcfIitN4S.t;^N5(i. ^>;U h v > ^ 1 <7) 

n + J«IIitN 1 2 3^l>lZ V ^ ^ Y ^ y 9 2 <D n +t£tS:^^N 3 

[0 0 0 9] 

Mt3. PM&^P S u bcO^MlIi5tt^N'^7j:.;l/NW2 7&^^f^J3£$tLTV^^V^fI 
itO-gRlKi. p+t£tS:^itP 6;6*^BfiK$ti,TV>-&o p +jm^itP 6 (i. 
N^^r^>;i^ h ^^vJ^iJ' 1 <7)p +id:t![fIitP 1 S-t/^'P 23fe?7twP^^^ww h ^ > 

2 (7)p +fitf^|IJtP SS.O'^P 4 <hIelB#HffM$ti7^c^O-e^;i)o ^LT. 
n+i£tfcfIitN4;S.t/N5{i'>J^;u^T-VbH^M$n. VnMbktY- Y 
S^^V g 3 Kmm^iX^ p +4£tS:IIitP 6 (i^AfeWfiSSiaGNDll^M^tLTV^ 
^2)0 'SriS. 04 (a) 7!;M (c) HiSV^Tfi. h 5 <7)^i:T^t^C<7)<;^^^'- 
^ ^IW4 tiT v^^t^^^ r-MfeltM4(±. PM^^P S u b±tciolt'2) 

[0 0 10] 

^(r>vt^(D^mw^mmnmm.\>'ii^^x{t. p +jrafiitp 2 . p 5s.o^p e 

5 u b<7)«fi^r^:temfi^i-^o S/::. P -^^-^ ^>;W h ^ > ^ 2 O n +l£ff^ 

NWl <7)mfS«-m?lKf4^i-'2)o -eLT. N^^^>;i/h^>v;^^ lov-^^)^ 
TV s K Kl/^ >^T-V d 1 ^XfY- h^T-V g 1 tC^^p/f^comfi^en^JPi- 

2<^y-;^)^T-v s 2. Ki^-f >^T-v d 2 h^T-v g 2 

[0011] 
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m 5 (r>m.Tmz^±m^mjk ^ c <^^^mi)^w:i3^h ^ ,h j: , ^^^9 
(r>^i)^ 19 ijm^w-^ ho ztiiizxy). ^ tLm±M^^ l ^ < ^ 0 > */h 

[0 0 12] 

±3£<7)^<. ^<D^mi^Mmm}^mm.iizii\,^xii. y^y^^m^2 3^:N^^ 

[0 0 131 

*'i)o MOSM^^'^i^:57^^(iMOSFET<7)^ityn-t>?.tiJ: I9MOSFET 
[0 0 14] 
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^-v: 6/ 



[0 0 15] 

^'^t<Dm(Dmt^ t-oX^ N'>-:'^;i^NW2 (I1I4#BS) O^T^MtJitJ^^^fb^ 
-^/ci: $c7)M0SM^'^^i? ^m^<^i«jg?fi^C-V#tt^^fi5''^7[i|T'^<So 111 
5l,Z7jk-rm^2 1 (iN'>a:-;K7)^Mt??^JS75n X 1 0 1 8 c m- 3 x-$>^m^<7y 
C-YiJ-r^TjkL. ^lOft^ltt^Cm a ft/htt^Cm i n^^^^^ -tt 
(Cmax/Cmin) 5 . 0X^)^o t fc. 2 2 (iN j:-;K7)^MW 
Jt^^^S X 1 0 1 7 c m- 3 -e^;2>J^'^(7)C-V:^-^^^L. it (Cma x^C 
m i n) **5. 5-eab>2>o IH 5 ll^i" J: d 1 x 1 0 1 8 cm- 

3j{»^ib8xl0l7cm-3 tcf&^^f ^5) t . WMOft/hliTi/^Vh ^ < ^ . ^MnT 

[0 0 16] 

l#it^mi] 

#^ 2002-43842 
[0 0 17] 

[0 0 18] 

s:^a(±j£< 5t^^<7)<^), ^fiM«^/il9 0#»1i^itj!jn^-ii:'5)^i:{i-ei^v> 
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^-v: 7/ 



[0 0 19] 

^ ^ <b ^ B t -r o 
[0 0 2 0] 

[0 0 2 1] 

[0 0 2 2] 

o ZfiiiZX^. M0Smh^>Z^:^9(D!Wii'^mULfztt. MO SM/^"^i> ^ 

m^<Dr~ h^mm:^'mn^n^mf±^zx ^^m^n^ z t^m±x^ 

[0 0 2 3] 

-r> ^mM(Dmi(ommfmiZ'o\,^xmm^^o mi (a) t^js (c) fi. 
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^-v: 8/ 



. (c) ^iMosM/^'^^^3^^T■^^1-o ^mmnm<^mmm:m<r> n ^ . 

1114 (a) TijM (c) t3^-ri^&*<7)i|iii^^^lpl|j&^g(;o«^g^<!:^fiffi>&g^ 
{Cfi(W)i:f^-^^#L. ##ffl^|j^.B^^«H&i-^o HI (a) 7!;M (c) tc^-t-#« 

[0 0 2 41 

01 (a) (c) tl^i-idtc, ^<7)i}i2i#:mft[Dll^^gtC^v^T{i. m 

M*^P S u b<7)^.®H. M0SM<7)N^-v:t-;i/ 1, M0SM<7)P 
^A'TWU h 2:?5.t/MO SM<7)/N'9i^ ^^^STiJ^l^tf^tLTv^^o H 1 

(a) (b) t;^-t"N^-V^>;V h ^ > vv!. ^7 1 ;g_yfp^-^^.;i^ ^ 

2(Dmmt^ [114 (a) (b) K7r^'t'ist^(Dii^mw^mm^mm.Kii\<ifh^ 

^^^)VY^yV7.^ lS.0^'P^^^-^^h9>v>?.^ 2 <7)«^i:|W|UT**>l>o 
[0 0 2 5] 

m\ (c) tc^-fji^c. /^-^ ^ ^^^3 tcioV^T, PM^^PSub. N-^ 
j:-;i^NW2. n+l£ti[^JtN4S.Z/N 5. p +l£tS:®JtP 6 ^ff 

^(DMA (c) lI^-rtte5fe<^^S#*«llIi^^S<7)/s-^i>^^^t.2 3 ^|fl;^-e^) 
gp-^, n+JJ!£;MJtN4:?5.t;^~N 5(i. ¥1^ )V V ^ y V 7. 9 I (D n-^^tWi 
flitN 1 :?^(7N 2 iifet/tc P ^ TWP h ^ > vJ^ iS' 2 CO n +t£tkfIitN 3 <h |5lB#t; 

<7)p+i£tS:^itP i:?^0''P 2afemcp^-v^-^;vh9>'7;^iS^ 2<op +$!ttS:^itP 
3 7!7SP 5 <l:|WJB#tcfM$tL7t:^(7)-e^)^o 
[0 0 2 6] 

/-^^^^ ^^^3 lC:fev^T{±. N'^j:.;l/NW2±lI{±r- h*fe#Ml 4 7&5^^^ 
tLTV^^o -etr. ^<7)r- h^^Ml 4fi. dl (a) S.y' (b) H^-TN^ 

•v^wi/ h 1 :5.j/p^ir h ^ > vx ^ 2<7)<>''- h^iw4 tmmx- 

oTv^^o h^^mi 4{i^Jx.(fv'J rJ^^'ft^HJ: OffM^ttriJi?. 
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h^mmi 4±tC{±, '^Jx.fi^-^°'; v'J =r>;(>-fb>^;6^'- hmil5 7{>^^ff^^$nrv^ 
^(OV- hm^5li. mi (a) U^i-N^^^wi^ h ^ >vX ^ 1 <7)y~- h 
«fe5. RX/mi (b) t;^i-P^-V^-«;W h 2<7)r- hm@5 iilBlBf 

t::ffM^tLfc^<7)T'*)^o -eLT. n+t£t5:fIj^N4S:£>'N5(i'!7J:.;l'^T-Vb 

^«f4Se^;lGNDH^^$^tL-Cv^^o '^is. HI (a) 7!;M (c) tiioV^Tfi 
. h«^5<7)ji:Titi;<7)cJ^r- hi^|tM4X(i 1 4 75^^^^nrv^^75i\ 
hj^^tM4 25.0^U 4 (iPM*=ISP S u b ±tci3lt'5>#t£tS:^it<7)ii:Jiit^l^ < ^ 

[0 0 2 7] 

o #iJx.(i\ PM^^P S u b±t3j?$5i>^^3. 0 nmOv'; n>^f[:^^ff^^L7t: 

fzm^^^3. 0 nrcKDi^v riymm^^'^i^z&MLx^ y-h^mm4 tLxm 

[0 0 2 8] 

>Xiz^ :^mmfmjz^^^^mi^Mmm^mm(oW)mz'^^^xmm'r^o ^mm 
. mm(Dm4 (a) t^jm (c) izmir'^^(D^mi^Mmmm^w:tmmx^^o 

[0 0 2 9] 
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^-v: 10/ 



^^1-^5^*7 -7 iii-e^)^o 1112 n^«^2 0 (i. ^mmMm<r)Mosmy'^^ ^ ^ 

[0 0 3 01 

mi (c) S.?/I1I2 tc^-TJ: d ic. iJ' ^^T-3 tiiJV^T. ^'-h^T-Vg 

3 <!: -^i^u^Tv b <i:<7)rBiicenijp-r'i>«ffi (r-hmm) ^mt^^t^zti^zx 

O SM^-^'^ ^5^*^-2 3<7)y- h^^|M4 J: i9 MOSM^^'^^^^ 
l-^cO^-K^^mU MOSM/^-^^^'^T-2 3<7)ft:^#»fltJ: 0 < tj:h 

o 

[0 0 3 1 ] 

2 3 0«/h#fiflt <i: U L < ^ o 
[0 0 3 2 J 

2 0^^T-tceni)P-t-'5.«fic7)fgH^ 0 (=GND) -3. 3V (=VD 
D) h-ir^h%. MOSM^-^'^iJ' ^*^3<7)<>-- h^^^V g 3S.^/■^J^>'^^T-V 
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^-v: 11/ 



[0 0 3 3] 

l?ct to i>M^'fzi6. MO SM/^'^ ^ 9 mj- 3 <Dmm<Dm±mi:M < -t h Z. t:^^t:- 
^tLtCctl). 1112 i 0 tc, #»(7)ft:^fi^Cma ft^hft^Cm 

(Cm a x/Cm i n) 6 . 5 ^^>l>o Zfiii. mWi2 0 tl^-rt^*04^2f 

5. 0) Ol. 3^i:^'&o >l<7)ct9t^> M0SM^^"9^ ^*T-3(7)#»<7)ft:^ 

[0 0 3 4] 

f^St::i5v^T{i. MOSM/^'^^^ ^*^3<^r- h^?-V g 3 Ji;i/^T-V 

Rxfp 2 <r>i^^^m.nLfz tt^ Y-Y mmm i 4 ^j^^ai^i^ 
^ tL ^ ^ t ^ i^ih-r ^ ^ t ^ ^ o 

[0 0 3 5] 

^LT. MO SM^^"7 ^ ^*T-3 tcioV^Tfi. ^-hmffilaffl^. ^'-hmiEt^ 

H2 5<7)J:^lc, t^5^<7)€JE^H2 4 J: J9 ^^v^^HtclS^LT^, Winf^lE 
[0 0 3 6] 

BP*). t3&5fe<7)MO SM/^'^^^ ^$^^^2 3 (1114 (c) #BB) iijsv^Tfi. 
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^-v: 12/ 



h S S t'yj^ Jl^^'f-Y h t<Dm(Dm&V sh (=Vg-Vb) (DJ^nW^ 

ma. -3. 3^Vgb^3. 3 (V) i:^*). -e-^TJi^^^-IKi I Vgb I ^3. 

3 (V) t^j:^:^\ ^IIMf^.^<7)M0Sl!^^'7^ ^^^-3t;i3V>T{±. -2. 5 
^Vgb^2. 5 (V) <h=&l9. lVgbl^2. 5 (V) t^^^o ^<7)7t:i6. 

h o —1^. ^^W^i-.omsiall 2 5 <7)ipi{± 5 . 0 V t ^ 19 . tt^^comffi^H 2 

4 J: ^) ^5^< ^^tJn 112 U^-r J: ^ ic, mffilSH 2 5 (iM2 0 J; tL 

[0 0 3 7] 
[0 0 3 8] 

2l<Zisl>f^y-V^mm4(Dmmi:lyi^m is. Onm) ^L/^jJ^ 
[0 0 3 9] 

>kiz^ ^mn<r>m2<DmMmK':>\^^xmm-tho mz^t^mrnm^^^h^ 
m^wmmm^^m.(DMo zm^^'y ^m^^kTy^-^mmmx^ho 1113 n^-t-ct 9 

1 (mi (a) #M) . P-^-V^-^;!- h 9>v;^^5^ 2 (HI (b) #HB) 
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^ ^m^i 3mxnhtix\^^^o n^-v^wi/ h^>vj^^ i:!^t/p^-r 

SM^-^"^^ ^^^1 3 fiisv^Tfi. PM^^SP S u b <7)^ffitcN J^;i/NW2 tJ^' 
[0 0 4 0] 

MtC, N'^a:.;l/NW2<7)^Ml3:felt^^- V MM 5 (DUTit^kmz p + UiWn^ 

mp iRVp s^-hmmLfzmmi>zii^ n+i)j:nmmi^ 6m^^^^fix\^^^o m 

Htfc. Pm&UP S u bc7)^Miij3tt'i)N'>J^;l/NW2;6^^?F^^$tL-CV^;&v^fI 
-h^^Vg3tl^^^tL. n+t£tJ[fI^N6(i>^i;l'j^i^Vbtr^M:^tL. p 
[0 0 4 1 ] 

:^mm^mi<z^^^^m^mmm^mw:<7)mmz'D\.^xmm-r^o mst; 

^mmmmui-^^ tl>ZX p +i)!:m¥MP IWP 8;6^^N'>Ji;1/NW2 l*l 
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[0 0 4 21 

[mil 

(a) JtjS (c) {±. *I&^<7)||1 <7)||«^St::'^'5»^##*«llIS&^S^^ 
-TifffiSI-e*) 0 > (a) {iMO sa!<7)N^^^-^;u h ^ > v;^ ^ ^^L. (b) (i 
M0SM<7)Pf^^^wl^ h^>v>^^^^L. (c) {±M0 SM^^'^^ ^S^^T-^^ 
■To 

[1112] 

C - V#14 ^ ^1- 9 -7 HIT** ^ o 
[US] 

[114] 

(a) Tbm. (c) fi. t^£5SOMOSM^^'^^^^^^i^=^fix.fj#^'»:m«|p]{E&^ 
a^r^i-KffBHl-e* 19, (a) {iM0SSiON-f-^^>;l^h^>v>!.^^^L> ( 
b) {iM0SM<7)P^-Y^-;i/ h^>v>^^^^L. (c) (±M0 SM^^'^ 

[ins] 
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2 ; p ^ ^ ^wi' h 7 > V X ^ 

3. 13. 2 3 ; MO SM^^"^^ 

4> 1 4 ; y- vmm 
5 ; r-h mm 
2 0 > 2 2; mm 

2 1 ; 

2 4. 2 5; mffi^ffl 
P S u b ; PM*=IS 
PWi ; P'^j^;p 
NWl . NW2 ; J^'^sov 

p i~P9 ; p+i}i:^mm 
Ni~N6 ; n+iLnrnm 

V s 1 . V s 2 ; v-x^^ 

V d 1 . V d 2 ; VU4 y^j- 
Vgi~vg3 ir-v^T- 

Vb ; -^jc;!/^^ 

V D D ; mmMmm 

G N D ; ^^feffifiBei^ 
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1/ 



[mi] 



HIM 



(a) 



(b) 



Vsl Vg1 Vdl GND GND 

069 




U 5 

^2 yp2 Vd2 VDD GND ^2 




NWl 



^;;74-PSub 



NA^ T I N5 ,P6 



1A 5 

1 ; H^^^A^ hyy 2 ; P A y^y 

3 : M0S^»X7^^*7- 4;y-f7jg#^ 1 4 ; 
5 ; P S u b P^ig^ft 

PW 1 ; P7^A N W1 , NW 2 : N vx;^ 
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[US] 



GND Vg3 



Vb GND 
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